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(57)Abstract: 

PURPOSE: To manufacture an upper surface emission 

A 

type semiconductor light emitting element in a small light — 
emission diameter with one crystal growth process by 
forming a current constitution layer with a different 
conductivity type according to the face orientation at the 
upper part of a formed substrate so that the inclined 
surface of a conical part is partially of a first conductivity 
type and of a second conductivity type at areas other the 
inclined surface. 

CONSTITUTION: A P-type GaAs substrate 7 in (100) 
face orientation is etched by HF:H202 for forming a 
square or triangular and conical shaped recess 9 and 
then an inclined surface 10 with (ml 1) A face orientation 
(1<m<5) is exposed inside. Then, an Si doped AIGaAs 

current constriction layer 6, a Be doped AIGaAs clad layer 5, a GaAs activated layer 4, an Si 
doped AIGaAs clad layer 3, and an Sn doped GaAs contact layer 2 are continuously grown on 
the GaAs substrate 7 by M BE method. Therefore, an n-side electrode 1 is provided on it and 
a light emission window 1 1 is opened at a part opposing the center and a P-side electrode 8 
is provided on the lower surface of the substrate 7, thus manufacturing a semiconductor light 
emitting element in a small light emission diameter. 
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i «, (10 0) ffi^F(2r«nS©2»»14«:SL/, (m 
1 1 ) Affi^li ( 1 ^m^5) r«pM©iItt^"T 
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g#9£JIMi**l/cGaA sl«2 0© 
»-¥-«xtdf*5/*JUjatft (MBE) 
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■CWnfflO«ai4*7SL. M#9^<D^i§£f52 4Ttf: 
(mil) Affi#{a±fcoTC>£©rpS<D*»te*7n 
to pS8B#*^**>yT7jrr. Sn«ffi£{4 

4ft^nlli4^tC^. l^ot, *7?FB2 
2£*»R^B6£<Z>Wffiectet>r«, PS»JC!>¥SSB2 
4^«T-CC^SX^^7X«atB±B£ftS. 
[0 03 2 ] *fc, Si^h'-f>^n/c^7 7FI 
3 5J. B*9**CC»j£r*3F*»2 5r» (mil) 
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2 6# ( 1 0 0) M^ftOn^i&O. 3 6*C-€-<DMBJ 
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*<D¥fiffi2 6<DWffi<D»ffi2 7 *s»^CC3*T5i8^^ 
TXBBBJtBitt*. 
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2 5&c$#63*v ^i^¥S^P2 5cD^^ii^rrg'l4B4 
©**8&ccrSrt»5. — nffj«ffii*>^ffl/cfi^i % 

ti. 8€:3lorrgi4B4(D**g|5{Cr6l^t^ 

[0 034] c<DJ:5tt*fi©*aw*»**^Dec*jii 
rfc. ^!O^W<h^2(D||^<h(D^!^J: ; 5CC < 

[0 035] 05*C^Tfe(Dtt;*IHB<E>£ 6tCg»J/«cHit 

r, B4<DJ:^ft1tJt6C*j( f »-C S i F-^*«»5SB6 
£S i £ K-fcT>yStite*BH««Bl 9CC<fc-*r« 
*L/fci)0^^ *£C»tt. »«2 0<D±<DB**fc 
£^B£W)gtB 19iU «*tt^©tt*tt*^ v KB 

3 (»2CD*SS»3SB) ^rffto1i^J:^tcit^ 

[0 03 6 ] B6«**WOS6«cjJiJtelOSW«:J:*± 
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fc-^i^WU, B**«flESti/c»tR©±CC^BS 
HIl^M^n, %B0tUUB(cBadtift:ftBdB 

4 U fcdMX^OBMBCcB&CC J: o r *SWffl3WB«E 
$ti/c4>or*^o (100)IM4l<» 
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<D±BCCB*9*««ll/, COSS3 l<D±fc^BK& 
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S3 5*«j^ii*«cfii«^3 4©±ffl(C36UI«a 

«B3 5«CJ:or*S«iH3 6*s*jaESti*. ft*?. 3 
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[0041] o«r«c, Jj2^*«*«-f *mc*fcj£ffl 
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[0 04 3] &tc. m^*>tl-a*>ZW£&±L 
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coo46]i««Ettfflsnrt*s#-f>*«. *aw*u 

ffiC>Tl>&/ci£, fcHWu— !f3fc#JBffi©A<DBK:A&<fc 

x6fir^^> 0 b^L. 86*<D*ffi«3(cSfLED 
1400ym) J»*SE» f = 1 0 mm. U>X 

S4mm(Dfe*L/>Xtn - h 1/cLE D^-T>^ 
<Dmi$. 5m5feOX^y->±-C©tr-AStt2 0 0m 
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[0 04 7] CttCCfcfU #«9I{CJ:£LED8 1 &m 
^tctf-OZ J (EW^CCtt, MSlO/im©LED8 

li, ffi£JEIBf = 1 0mm. U>Xg4mm0>EM84 
&#U>X8 2*flH>fc»^ 5m9t<DX2 V->±.V 
t^-Aitt5mmi/M<, HS^t>©«!:4S. U/c 

[00481010 (a) (C^T60{»«9»CJ:S^ 

«m»»R^o 5*«c*fc»iaue*ap--*y-x> 

^Ktt, HIEttQ lCCK9W*&tifcHI£«9 2, 016 
«9 2©^a»CC»|*|LA:B5e«9 3. BK«8 2Rtf 
9 3 ^:^A,^*fF^ S # 6 ft I/>X94i* 

jUESnn^i. HK1R9 2©Wgawcte±jaK:*>fcor 
1 m mOHiaox * h 9 7 tir *j *) . 

9 3CC& 1 mm<DHPBT h^^AXU-v h 98RO + h 
7^Bxy^ h9 9#3tfLS*iT(,>4„ 
[004 9] ^Ur, *z»*«** : F-9 5*6tt»*S 

®9 30* »J * h 9 8, 9 9X:ftmZti. @KS9 2(D 
XU7h9 7ft99. «** J F-9 6r«Bai**i4. @S 
&9 3CDh77fAX« 7h98<bh7-^BX'; 7 h 

9 9««adfflA*9 0' re>or*o, Atat-st-B 

tiUIWmtC*> CC4& 

trior**. £/c, BIO (b) fc:7]V?J:9'fCA4Bft> 
6*>K:4&*. A£C>ttB*B*6*>K4£;*C[n]f£ 
^*WMr#SJ:5K:4-»T^S. 
[005 0] C(DO-^ »;-i>3— ^tC*C»"C. Wx. 
«. !**©*ffi»l^*»#»J6*^ (^14 0 0/2 
m) M8Elf=10mm. U>X14ram© 

» MPI+&4 0 /imCCjE^o-CO^^o L/c^o-C. 6 
0 0 DP I (4 0 mf^) mox^-WttX'J 

[0 05 1] c*tfC»U ^SftWfiCJ:*****:**** 
9 5*fla(r>fcn-drt;-i>n-yKrtt, 

9 5 <D«*a* 1 0 ii m«Kfc»'Mi#S{te» £ 
©r. ft£JBBf = 1 0mm, U>X&4mm(D!5J«4 
!S*U>X9 4^:fflCir3yy- H/ciOtfe, @ls 
«9 2±<Dtr-AS«, BSC9 3CDXU? 
0 .5 umlC\Z~A<D&&0&ffl?L2>Ct&V$2>o L 
fe#?r, *»JBllfift*«PllBr*»J. 600 DP I (4 

4S. <£-?T, **WCCJ:S**««5BRT9 5*P- 
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[0052]ftfc. ±SSlliiW|-C«. D-*y-x>=i 

«Bec J: s*«W*«*«^*«c>* c t cc j: o r feiatt 
4^S*f#£C<t#-C*&. 

[0 053101 1 tt*«?HCC <fc 4*aW*»*3RT- 1 0 
10 1 0 lHOPnyy - h U->Xl 0 2frhtSL*>&%Mt % 
[0 05 4 ] HI ltt3Sffi»-fe>-*LfcJ:o-C 

nyy-h o 2rw#fbs*ifc8L »*«n 

20 tt. ffifflftHHR^ 1 0 4 <Dft#« 1 0 6. 1 07 TSfc. 
[0 055] *«WCCcfc4¥**#6*3R^- 101», « 

±S«C4*t«4. 

[0 056]il 2ttJU5ffil*-fe>-9-L«C<*:4Saq<D 

30 ajeis**«Lrc>s. cn«sggs-fe>-^- j wioc 

m ft: ttgfft /ctiacc ffi $ * 2 m m t 5 m m <D£fflJkV 2 

tiri>4. 4*5, Wttft«l 0 8tCtel>-C\ ^i2mm 
Odb^P, a«5mm<Dd}i§|5, ^(i2mmO[a^ x«5 
m m CDDOSPCC Ztfc~? 4 fiSf f ^ 4 . 
[0 057]il 3tt**9i«CJ:Si|£ai#U-1f3R^l 

l l *fflc^u-if tr-A^yv^Mi^-rwtftHr* 
5 0 Cfttt. tfSR-7-1 1 1. S*|3^- 

40 hU>Xl 1 2, EIIE^S^I (^ l i3>$7-) 1 1 

3. mR^mmi 1 3*— fi»ft«c-«auicrHis3* 

5, I*l/>X1 1 6, MftBAl 1 7, 7K^f5]^ 

[0 0 5 8 ] L*Ut. *SW»U-ir*^ 1 1 1A»6(H 
W3tifc*W!a36WJ=i M-hU>Xl 1 2«ota 
•Jy-h*i40, (HliK^®® 1 1 3-CSS*?n4<!:ft 
CC*¥*I"JCC^*^>S<1. i7tU>Xl 1 6-cS^ft 
F7A1 1 7±CC«36Sti, 1 7±.icm 

50 »*4C3^4. 



(3) 

13 

[0 05 9] C©<fc5ftU~1fe~A:/y>*CC*$t> 
r. fflZ&±m$&tm<D'&Jk<DL E D (^3fcS4 00/i 
m) JNl£EMf = 1 5mm©i*U>Xri 5 

8mmi^<&0, 4 0 0 D P 1 <D£\&mm±m*ffi 
[0 06 0] C*lK:*tU *»WK:J:S*alW*U-1fJR 

^i i l *ffltifcu-iffcf-A7'»; >^M{ctot«, 
*©!6*s*5/imSfi«:a/jvfbr#5©r. H^fefl: io 
r*3fes #/cit^r 4> tr- as* 6 o m m jetroR* c 
&**r*> 40 0DP I©tt««:-h»«:«ar*Ci3W 

[006 1 1114 (a) i»»5iCCj: 4*^16** 

1, fefeIl7tU>Xl2 2, @^Sil2 3, BK 
i^ffigil 2 3S:— 5£*lfiIfC— ^jSffirseSi*^^*^ 
12 4. 9»j£SU>Xl 2 5. «*epjiKeu 
>X12 6, «BR^-12 7^6aW6S*in»*. 20 
[0 06 2] U^l/t, *»f*«*«^l 2 lJfe6HMH 
Sn^tt!B*«BII*U>Xl 2 2**0. ©fe^M^ 

il*2U>Xl 2 Srgpj&ftStifcfft. F 1 2 

8±r**3n. 2 8±**«Stl4. $ 

^-a- K l 2 8*>6(DS*f*«. **0H»*^ 
>X1 2 6 CC<fc 93**^1 2 7±CC«*Stir«KDS 
ft. ^-3-Ffflt#BS3W»6tl*. CCD^-3-F'; 
-^NtCfcCv-Cfcfc, faMU>Xl25fCj;f3*t'- 

A©«3iEaa[35s«i[ftsnri*s©T, «wcEira£<t 30 

0, «E»fc:#&afI-5f (/*-3-Ffl»BS) 

SI 4 (b) 0C^*TJ:5^<-=i- F^ClSO/cm^BS 

[0 06 3 ] c<D<fc^^<-3-Fy-^ic^^r, w 

t«±i»^(OS£*(DL E D (^3fel4 0 0 Mm) £ 
MB»f = 1 5mmO»*U>Xt2 5 0nim 

£<Dtctt>. -rC-a- F±rcDfcr-AS«jR6 .7mmi 
**<ft9> ^-a-F <— «W5c. «/MBiltt0.2 
mm) «idfiK#&£C<fc#-C*&C>. 40 
[0 06 4] C*i«C#U *lfeW{Cj:S**#«3l63R^ 

i 2 i*ffli^-3-K«;-yN{c*otit -eo^ 
l o MmllflE«:aMN»twt-c#*©r. B— * 

#r*#Sttfci*£rfc'<-:3- F 1 2 8lOt'-AS 
F 1 2 8 <0*/J\B*BttT ('0 .2mmH) S 

r 4 rt~*:is^~MCi>mm?Z>CLft-C% Z>. 50 



«H¥6-45648 

14 

[0 066] 

•fencer**, o^o. jgHntcjctiu. wwittst^ 
*>ttA*« a ^ c <b a < . «»^n («s^n * 

[0 067] U->X. *#MB«: <fc*i«. WftStfWW 
*>ttAft **tffc 5C46<. 1 BOtSAAftlitc 

«C , JHKXg^ 2 BOttAJjESXSV^ac < a « c & cc 
J:ot, SR^fWttOW^tta&JfiKftftO. *£B<D*«fc 

[0068] i <ossk»«ji<bonec^ 

[0 06 9] *K0HlL«©««iStt«fel/< 
teSg 2 OSHK'MonO 9 ft C > rtiaW— * <b (DIBCC . 

CH2] *»w©softjafc«cc<t*±ffia»#s¥aK*» 

[H3] ^^M03 6CcMftmilMfiCj:8±BttitMI^ 
[14] *«W(DS&CCS8ftll*«6c<l:S±ffia«*ffl¥ 
[15] ^fH803 56cMft«Ml|f|ccjt&±BtHtf&^ 
[16] *^<DS5«c»Jtt*JS««:J:S±lim«ffl¥ 
CH7] *«l8©S6Ccg«ft3aB«cCct*±ffia«S* 
[18] (a) (b) (c) tt**9iccj: 
Sir&& 0 

[19] *«W«cJ:4^»*»3ie3R^*fflc*te#-f>* 
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[010] < a ) ttftBHCC «fc S*i§{*fc3fc3g**ffll> 

>3 - if© AtBff ^-i Btifs^^-r^H-C* 

[011] *^{CcfcS^»j%5fe^?rffl^/c^g|-fe 
>if©$J&£^-rW80-C<fe.5 o 

[0 1 2 ] |SI±cDJSgHr>^CCJ:SiiJ^Sm©-m^ 
f0-C*5. 

[014] (a) (J^BBKlie^^Tt^^fflC^ io 11 ftffltf-g 
tc'i-a-b-V—if&K-rmLm. <b) tt^-a-F 17 ^lagp 

[015] fie*©4i#(*^^©^?:^-r»fffi0-c 
[0i6] w&<D®ftm*K?-mm\stc$mm-z$> 
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